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ABSTRACT 
This paper reviews and synthesizes the literature 

felating operations technology to organizational structure and offers 
a refined definition of operations technology that is intended to 
facilitate the comparison of different organizational types. The . 
authors present a theoretical model that imposes consistency on the 
existing literature and illustrates the impact of opérations 
“technology on three dimensions of organizational structure. 
Specifically, the model demonstrates the relationship between primary 
task operations and the’ structural dimensions of formalization, 
horizontal differentiation, and vertical differentiation. The authors 
conclude that operations technology-is a pervasive and important 

concept in the, study of organizational structure.~ (Author/JG) ~ 
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The ‘relationship between’ operations technology and organiza- 
tional structure is analyzed from the perspective ofa "tech~ 
nological fapeoatives™ ‘A literature review 1s conducted, a refined \ 
definition of operations technology is developed, and its ampaGh: 


on organizational structure is illustrated by way rs formal 


"Hheoratd ont model, thereby integrating and imoosing corisistency on - 


/ organizational structure. _ 


existing literature. It is suggested that primary task operations 
is a key determinant. of horizontal and vertical differentiation as 


. J 
well as formalization in organizations. Operations technology is 


o 


\ - OF 


therefore posed as a pervasive and important aL 


\ : ‘ 


: Rs! a : 
Operations TecMnolopy and Organizational Structure 


‘A 
; ‘ 
ee eee uekesn operations technology and. organizational 
structure has received substantial attention (12, 14, 15, 18, 36, 42) 
focusing en the broad ‘anus offa "technological imperative." 
Findings, however, are inconsistent. This is not surprising in 


\ that operations technology has been defined differently by, for’ 


penne Woodward, Hage And kg Hickson, et al., and. Khandwalla; 
i cuceotientued in diff¢grent ways by, for Szample, Harvey and 
“Aldrich (1); aud measured differently by, for example, Woodward, 
Wiitawasn: et wx. nanyes and Khandwalla., It is aes there- 
fore, to address this literature, develop a refined definition of 
a. ee pokes ee ae and, most importantly, point out its impact 
ey. a organizational structure in a formal model, thereby pendering: 
_thepretical implications of existing feat ing? consistent while 
wr posing wpe tEAG propositions to be eubjented to EGENHER empirical 
‘test. . 
“our review 1s based ona four-point perspective of organiza- 
\ tional technology which will permit the eventual comparison of 
= \ differ organizational types. First, technology, or the process 
‘by Ste Ne done, is conceptualized as a defining charac- 
teristic of an organization. Second, the unit of analysis ts the 
whole “organization dy o order to systematize the ‘diversity of ; 
organizations, ina satires permitting ‘explanations. of differences. 
: in structure ,different typgs | of org anizations must. be considered. 
Third, organizational fechnology is regarded as art Amportant a 


variable for organization comparison as any ohne Ney iante [Hickson, 


“ ’ 
a, / ~ 


as. ; 


a 


et, al., (15) concluded that organizational size is a. more important 


predictor of ateyoture than is technology]. Fourth, technology is 


a causal th of shaping. and 1 directing organizational 


structure. 


Operagfitns Technology Defined 


Operations techhology now stands with varied meanings. Thompson 
and Bates defined technology as "those sets-of .man-machine activities 
which together produce a destred good or service" (37, p. 325). 
Woodward analyzed technology by a "scale‘ of technical complexity," 
or "the extent to which the production process is controllable and 
its results predictable” (42, p 12). Perrow defined technology 
as "the Sebtonn that are performed on an object in order to-make 
some .change in that object" (28, ‘p. 194). Thomgson defines it "as 
ine manner in ‘which relevant variables are manipulated given a 


* 


yaettent ow and the state of man' 8 knowledge" (38, p. 24). or 
ee et al., define technology as "the techniques that at (the 
organizatidn) uses in its workflow activities" (30, p. 310) with 
"workflow meaning the process-of produ¢ing and distributing output 
(18g: 380).. Hage and Aiken. (12) prefer to define only the aspect. 
of technology called the routineness of work. It is "the degree ta” 
which dvetitmebAnnel, wenn have non+uniform work activities" 
(tps BOTs ee 

\ - Primary task operations technology fs tHe core of technology’ 
(38) upon which the organization deaehita for its productivity. The 
primary task operations variable is conceptualized to include the 


extent of routineness of processes or mechanigms of transformation, 


the extent of intricacy'of operations and the length of time it 


ys 
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gor produce a 


‘standard service. It is, therefcre, best definefllas those sets of 


. processés 


“or.iprovide a service. 


Technology and Organizational Structure 


~ 


“Efforts to empirically test the viability of technology as a 


variable across organizations have focused primarily on produttion 


or panatastiring organizations (8, 14, 15, 18, 42), although Hage 


vand Aiken (12), Mont (25), and Perrow "(29), have provided excep- 
. tions 'by ‘studying hobpitals and health and welfare organizations. 


‘Atteripts to measure technology, when the unit of analysis is the 


organization, have used the case study method (4, 39, 40) and more 
recently the ssnpananive method (8, 14, 15, 18,,20, 25, 29, 34, 2), 


-Thompson and Bates mad@sone S the earliest attempts to 


specify structural ties to technology. They saw the, "elongation" 


of technology, the fvert toning of single work units into multiple 


and specialized units, leading to increased complexity. Also, the 


"type /of technology available...sets limits on the types of B. 


structures appropriate for organization” (37, _ 325-326). And, | 
in a later work, Thompson suggested ent technology was a "source 
of major ostentaticn for the social staschive of the organization" 
(38, p. 52). His typology of technologies, non-linked, mediating, 


and intensive is the result of an effort to provide an instrument. 


. with which todéal with the range of technologies found in many 


é 


organizations (38). He concluded that the gonsdgiences of any 
organizational activity impacts on not one "single technology but 
upon a technological matrix" because most organizations have many 
technologies one or more of which constitute the core technology 
(38, p. 22). Central to ‘all orgariization 1s a core of technical - . 
functions constituting the core technology. Other aR 
technologies concern the ks seaman? of input resources and the 
distribution of finished products that ‘Support but are not included 


dn the core technology. And, the primary task operations tech- 


y ei ; 
nology plays a most influential role in determining ‘the dimensions 


of organization structure. ‘ e-* 

Most studies emphasized the node of production (14, 36, 42), 
the workflow procéss (8, 15), and operations activity (12, 18). 
The first empirical effort illuminating the’ effects of technology 
on structure was made. by Woodward. The relationship ee analyzed 
along a "scale of technical complexity", or "the extent. to, which 
the production process is controllable and its results predictable" 


(42, p. 12), Woodward maintained that technology is measured by the 
complexity the whole system of PLOUNe ETON 


. Woodward classified manufacturing organizations’ gadoudine to 
‘their mode of produgtion as a direct expression of” technology .* - 
Production mode was measured as variation in product range over time; 
standardization of product parts, interchangeability of parts; ° 
‘number of production stages, and definition of produdt (44). Her 
original classification described an SLeN piano THE: scale of technical 
complexity or production quantity extending from unit “production or 
custom technology (e.g. custem engineering) through’ mass production 
or mass-output bouhnotesy (e.g, auto maflufacturing) to process production 
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. , ‘ . % 
or;.continuous flow technology ob pharasyeutiosis). She 
2 


conceived the most technological 


ud 
complex system to be the process ., 


product ton and the least complex to be the unit production system. 
The scale Keasined the degree of production smoothness (35) or 
the continuity of production workflow (15, p. 390;.18, p. 7h), 

_. from which Woodward nenwed "an eee oe ability to predict 
resutte and to control the physical limitations. of production" 


(43, p. 51). 

Her wradents siieewntad that suanthvaltteive at the extrenes -of 
the scale tended to have more structural similarities than those 
in the mid-range; and that organizations "with similar production 
systems appear to have,similar organizational structures" (43, 
ee 209). Woodward found a direct linear relationship between 
technical complexity and the length of the ihe of: command 
‘(vertical differentiation), the span of danknen. ae the chief 
axenitive (horizontal differentiation), and the ratio of managers , 

to total personnel. A ourvil tnear relationship was found between . 
technical ‘complexity and the span of control in work: groups-~small 
mils of control or and procéss production; the number of 
skilled workers--skilled workers comprised the largest group in. 
both unit and process production systems; the amount of paper work-- 
reaching a peak in assembly line production; § and the specificiation 
of duties and responsibilities--with much more delegation of : 
authority and_respansibility for decision making in unit and BrOCees 


production firms (43). These findings led Meare to conclude that 


"variations in organizational reqistvewnntis between firms are nearly 


always linked with differences in their technologies of production" / 
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(42, p. 37). However, "because ae henge complex nature of the 
; Felavionshsp which connects the a of a firm with its 
structure, it is likely tHat some, but not all, characteristics of 
technology will be r@flected in organizational structure!” (44, p. 15)..’ 
Several criticisms of Woodward's methodology TAKe been raised. 
Hopkins (16) cited her failure Rises SHearetscel zy define key concepts 
asa fundatental sonreretne to the replication of her work. 
Khandwalla (18) noted that Woodward -failed to delineate precisely | 
what it was that, she was attempt ing to do with the complexity 
scale; and, to demonstrate on an empirical basis the unidimension- 
ality of her technology measure. ‘Both Hopkins and Khandwalla ‘3 
criticize Woodward's research for not making known the kind. of ? 
observations needed in order to’ classify an duewnteabian with 
more than one technology. “Fina? ly, in some of her analyses, 
Woodward uses samples of -less than 80 crcanitaat tons without 
eptetning why vaviydne sample sizes occur. 
Harvey (4) redefined Wood:ard's scale of technical complexity 
to reflect the extent of variance within technology. -* In his study 
of 43 industrial organizations, Harvey's scale of technical : 
atffrseness extended from the most specific produetion ayssen 
(e. g- P little variation in clients, product ,’ or service) corres- 
ponding to Woodward's continuous” process production to the most 
technically diffuse éedanetion system (e.8-, an organfzation with 
a number of technical processes that yield a wide range of products) 
corresponding to weedecnatn unit production system. Harvey's findings 
suggest a positive linear relationship between technical specificity 


and a number of dimensions of organization structure, such as 


at 


9. 


numbers of levels of authority, number of specializéd work units, 
and the ratio of’ supervisors andmanagers to total-personnel.*: 
The, more sehangeful the VechnOAOey:, "the less” likely that a 

considerable amount of Laeapant aif erentiation and program 

specification" will occur. ‘In technically specific nvedaution 
systems the "infrequency. of product change. apesered “to be conducive 

to the establishment of stable divYsioné" (14, Pp. 256). Charige 

in the more eoutanseed primary ne operations took a form of 
"further refinement rather than’ simplification." Four criticisms | 


have been\lodged against Harvey's work, .@ | “ 


* ‘ 


First, he fails to deal adequately with the distinction between 
technologies that, were customizea and those which were changeable 
by innovat tom Second, the measure of technical specificity. 

* based onthe number of product changes is very sensitive to the 
process by which nbeaiiat change -is generally defined. Third, Mohr 
rejects ives’ meted of operationalizing the Seomisisey dekeenty.. 
insisting that "changes in product’ and product, design or’ utility - 
have more to do with output" than with an organization's process 
or wechanian for turning suk its work (25, p. 4uTy. “Finally, — 
Harvey's use of retooling asameasure of major changes tn. product 
was criticized by Mohr as having “less to do-with characterizing 
a particular technology" than it does with ducunenbine its shift 
ri character (25, ps 47). | 


In their study using a randcemly selected Sanyer of 31 manu= 


, 


facturing and .15 service organizations aaa test the BeSpostelon: of: * 


the "technical imperative," Hickson, wi and. Pheysey (15) 
"eq 


‘define operations technology ‘as the u ae and sequencing of 


10 fs "te 


SS 


activities inthe workflow" (15, p. 380) and conceptualize it in 


terms of workflow integration and production continuity. “Production 


continuity was adapted fram Woods ward's sLayeettaaiten of the 
‘predominant technology of an organization’ and was uséd to distinguish 


ten modes of production ascending from unit or custom production 
‘ 2 . ry * 
to continuous process production. Workflow integration is the 


“degree of automated,continuous, fixed sequence operations in 
a ; 


the technology" as measured by summing eagéh organization's score 


« 


on five scalesof aspects of workflow: wor nloN Rca Sa 


ee 


interdependence of workflow Segments, a tomaticity mode, pUbOMa See ye 
range, and the specificity OP operation evaluations. Each of “these 
aspects of workflow was expected to be applicable to both manufacturing 
/ . and service organizations (15, p. 381). However, this concep- 
tuglization is suitable Art valuable soinaediy for systems of 


industrial produetion 


d is not ‘appropriate in explaining the 
technology of non-iridugstrial or service orsanizations, As the 
' Aston Group-found, me suring technology in terms of workflow 
satayttaes and chara¢teristics /croved to be incapable of dis- 
és : tinguishing Rn sé¢rvice organizations on the basis of technology. - 
By using mult variate analysis, they concluded that "the 
broad technologie 1 imperative: Hppesnses that operat ions tech- 
nology is of prigary inensihiee ‘to structure is not supported" 
(15, p. 387). 
They found that by itself workflow integration was not 
significantly/correlated with any of the main structured variables 


of structuring of activities, concentration of althority and line 


; \ 
control of/ workflow. Structuring of activity (including functional 


ff Pn ce 


specialization, overall standardization. of vitnoetee overall 
formalization op documentat on) refers to _the extent of formal 
regulation of ‘the aotivitte Sof anotoyed -pergonnel; concentration 
of author My (including overall centralization of coete sons: organi- 
zation autonomy ) is the degree to which authority for decisions is 
¢entralized at the upper hierarchical levels or in external control- 
age units (15). " However, some moderate correlations existed | 
between workflow interration and these structural’dimensions, but 
these correlations were overshadowed by those of size withthe 
structural dimensions (32). _And in multiple. regression workflow 
integration and size with structuring of activities did not ratse 
the correlation significantly, disclosing that<concentration of 
atithority was not related to workilow tavepeatlon: . These findings 
suggest that Sati tee reported relationships between technology and 
structure may have been spurious ‘n that the "effects wilt were 
GH ieiea cates to technology were likely to be due to 
the simultaneous growth in size of the organization" (15, p. 338). 
Production continuity was not significant when correlated with 
the main structural variables. Howeyer, ated dimensions of 
organizational shape were correlated with worktliow ands some _ 


preduction level, dimensions of structure were significantly . 


correlated te” product ion conclnnat iid when size was controlled. 


In short, aparerspes €echnology acgounted for only a small 

portion of the total variance in the three dimensions of structure 
"383. This suggested a more local effect of technology on struc- 
ture (18), at "the level of the operative and his immediate 
supervisor (15, p- 394) and is in sharp contrast to the fiudines 


of Woodward (42) and Harvey (1!)’that suggest a more broad impact. 
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Hhbevere if the technological : imperative hypothesis is construed : 

to account for oveenteat ion size the contrast can easily be: 

reconciled as suggested by the’ following reformulated liypothensat 

Structural variables will be associated with operations| 

technology only where th hey are centered on the workflow. The, ° 
smaller the organization the more its structure will/be © \ 
pervaded: by: such technological effects; the larger the 
organization the more these effects will be confined to 
‘variables such as job counts of employees on activities 
linked with the workflow itself, and will not be detectable | 


in variables of the more remote .admifiistration and 
-hierarchical ‘structure’ (15, PP. 394-395). 


replication of Hickson, et al.'s (15)' research, Child | 
14° (8) used a sample of 82 industrial organizations and 
the ee sures of the technology and structure variables. 
Contrary to the findings of the Aston Group's study, they, found 
peEe for. the "sample of organizations, as‘a whole, workflow 
integration is related to the. structural Variaheee of functional 
specialization" and standardization (8, p. 37T)- Aspects of the 
composite measure of,.workflow integration, were found to be 
differentially related to the variables of organization structure 
ak became obscured by the composite. score ‘for workflow integration. 
This finding ts contrary to the se ai by Lynch in, that .in her. 
study when - the sample was compared iB the three component scales. 
of her library technology scale no pattern of similarity among 
cases appeared. (20). Child and Mansfield's.findings together , 
: with sdéme of those of the. Aston study indicate that technology 
are associated with structure in specific definable 
espects: the main structural variables, particularly functional 


and role specialization ere related, to technology Skea Sones of 


. 


x 


a . ) 


* a 
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size, anda "in smaller organizations there appears: to be a stronger \ 
Selamiousltp between ‘techhology and structural" dimensions (8,° Pp. 388). 
One significant’ *oriticism of the works of Woodward, Harvey, 
Hicksbn et al., Inkson eteal., and Child and Mansfield is that each 
study was not "guided by sapslliee depiyen from an explicit 
model" ‘of how technology and structure in an organization might be. . 
related (8, p. 77). + Woodward arrjved at her classification of 
industrial production in terms of, tts” technology and according to 
the Senna complexity: of the production pracess after a ~ 
fruitless attempt’ to understand the conduct of business organizations 
on the basis of the classical principles of management £83). 
. Harvey's (14) error of assumption rests upon Woodward's Raneastaed .' 
three-point continuum of technological complexity in that ‘he 
fails to deal “appropriately with the distinction between customized 
technologies and those. changeable: by tanovabtod . The, Aston 
Group's studies were. ambiguous in their specification ‘of intent to 
develop a causal model . ‘to explain relationships between prganiza- : sf 
P tional varfables, ‘They made statements that can "only pe interpreted 
causally" and. Tubagenants denying any intent | sie develop a causal 
model" a 56). Hence the ‘aie r adentPicant empirical 


abpuckupe maybe. described as s 


- welanio ships between variable| of organizational technology and 
bomsiiad MIO spurious 


fovea 


" relationships becoming a: frequent FSnEIAG 2 Ne 


’ 
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In his * examifiabion of the finds ngs ‘of the Asto soda teas, 
used — analysis, and challenged their finding that SPCHARLOEY: ae 


12 

-% _ P, 
not as dupeptane a predictor of org anizaticn organizati structure 
as is organization size. He notei a Igek of an exp adtly causal | 
model to guide BneAr research as one essential ctor in. their 
: losing a ae amount of information that. w available for. 
pnalysis (1). After. creating a more pladsible theory that treats 
operations technology. as an independent variable, Aldrich re- 
constructs from-the Aston data a causal model of organizational 
structure. . Includedwyithin his concept of technology is Pugh, 

et al.'s (32) factor of operatins variability, however workflow > 
integration and operating variability are operationalized and ' 
ae ‘separately. Aldrich concluded: that operating varability ” 
‘eon a positive impact on: workflow integration and a modest and — 
tndarent effect on structuring of activities through workflow 
integration. Workflow integration has a causal impact on cdn- ne 


centration of authority and a direct causal impact on structuring. 


~~ 


'.of activities (1). Size is feeeraea as a function of workflow. - = 


dntegration, operating variability, and structuring of activities (1). 


Khandwalla (18) analyzed the rélationship between operations 


. : 
technology and organizational structure in 79 American manufactur ing 


organizations. He asked organizational officials to rate the 


extent to which each of five major technologies were used most oftén . 


in the production process of their organization. Controlling for 
size did not significantly alter relationships between beciniony” 
und dimensions of organization structure (18, Dp. B8y. He als® 

found that technology deus ost dteectiy affect decentralization /in 
top-level ‘decision-making and the use of sophisticated controls to 


regulate work processes and the behavior of organization member's & 
. e - 


¥ 
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Boanuwal ie alsé found that the impacts of ware ia eaten 
of eaecailons technologg.. ‘on atnuctiired variables is modest and” 
PEZeShEves but when organizations were grouped by profithbility 
this impact became sizable and;perves sive £18); Also a positive 
relationship’ was noted between nass-2utput, production orientation 


’ am * 
of an organtizat fien' 8 fechnalvey and each of vertical integration, 


decentralization, and use of sophisttcated controls. And, it was - - 


wv 


jane found that the Lripact of: size, en structure appeared to: ‘be ‘inde-- 

” pendent of and* at ‘least woabarbie to the Ampact ‘of technology (18). 
' Hage and Aiken (12) usen Perrow's framework but conceptualized 
"goutinehess of work™ as. a componens ‘of technology in their Sig 

eves} igation ‘of the relationship befvsen organization technology, 
ste uatin and goals. They defined routineness of. work as "the 4 
degree to ‘which rgansegttonai mene > s have hon-untform work . pre 

activities qi, "p: 927): and. sonoaptze lized it as the deernk of 
vactely “tn work (ia). A factor anazysis was performed « to 

J BARR erat tees polit ineness: of. work ari athéryclosely similar 


ee such as job Specification. or codification. 


— 


ate iyets of data ercaened si isa for ‘daw and Aiken's: pren 
dictions that since the 16 organiza** <ons sa cas rehabilitation, 


i‘ psychiatric, and psychological Services. their scorés ‘would send 


2. 


ion more toward bear ora of work. a eney found evidence 
‘that the higher the Occupational level within the orgsnieebton 
the none 1gkely the’ respongent is-tc report that nis tasks are more 
‘nonroutinie.. Concerning technology and: structure, they found that f . 


organizations with more routine work are more centralized in 


\ decisién making about baste, organizs+ional issues and more formalized 


at 
; 
ek re 48 
5 ‘ ‘ 


14 
by. the presence ofrule manuals and spesificity of job descriptions. 
Tt was found that one vavdabie ‘of complexity, amount of professional 
training, was ‘nenatiyealy related to routineness of work. No 
relationship was. found between routineness of work and stratification; 
and only a small and insignificant relationship was noted between 
‘routineness of work ard’tHe size of the organization.(12). . 


“= . ‘ 
s : ’ 


Dimerisions of Structure 


why ’ Two. specific iden of structure nave been identified: 
formalization (1, 4, 12, 15,25) and ‘complexity or differentiation 
hoa 


* (0%, 1884, 43). Perrow defines structure’ as "the arrangements, 
, 


® 


among people for getting the work done" (27, Ps 195). Fornalization 
is referented variously as styles of sivereteton by nhs (25) and ; ‘ 
‘as structuring of &ctivities (e.g., overall standardization of . 
precedures:, overall forma ‘lization or documentation) by ‘Hickson, 

et al. (15),. Chiid and Mansfield (8) and Aldnich (1). Formaliza- 
tion is a process wt paraieine control by promoting social 

cnvpenpe tan via formal detioas ot coordination and communication. 


Specific work and behavioral practices and. duties are speves ; 


le legitimate recognition and _ganct ton, by being fort 
eaplacsy suse rules. and limitations. Rules and procedures are developed, ; 

a+ 3 to “SaaTTy the Li berseORorS between yore unites Push, et al., (30). 
suggest that "formalization or standardization. «includes statements _ 
of procedures, rules, roles, and nierebtode of procedures, which 
deal with (a) decision-seeking,'(b) conveying of decisions and 

we. instructions (plans, minutes, reauisitions, ate), and (c) conveying 
of information, including feedback" (30, pp. 303-304).. The degree 


of formalization in an organization whieh follow the broader : ¥ 


17) - 7 “2 


15 


meaning ‘of formalization given by Pugh, et av. (30) are: “ (a) a 3 

rules and procedures - tH « extent to which work rules, staal ow 

and aéitetes are in written form; (d) roles - the degree to whish” 

all the positions in the organization have written job Awanet obtons 

and specifications; (c) communication - the degree of émphasis 

on written memoranda accompanying official communications. and (d) 

Becanteo-nekins - the extent to which the ieecais: by which 

decisions are made is clearly understood. We, assume no priority, 

among bien dimensions of formalization. ca 

Structural complexity comprises both horizontal and vertical 

Wivferentiaton.. Hitt, teas. ane Johnson suggests: that as‘a 
structural condition i ia a conplexity or structural . 
differentiation is "the degree of internal segmentation--the 
number of separate ‘parts! of the organization as reflected by the 
division of labor, number of teenies levéls ‘and the spatial 
dispersion ofthe organization" (13, Bs 906). ' Blau defines 
"differentiation specifically as "the nunber of structural components ' 
that abe formally distinguished, in terms of one criterion" (the 

; division of -labor) (23, ps 12). As the division of labor’ thorensen; 
_preaniegtions increase 4n horizontal differentiation; and, “as 
* aonduenbal aii ferent etson occurs new vertical differentiation occurs 
to provide regulation and control processes (10). Horizontal 

“sarrendh tation refers to the number of divisdorts or departments 


‘in an drganization; vertical differentiation’ refers to the number . 


of Ssougrtlanad positions or jobs both in total for the organization 


. “and for the largest division or department of the. organization: 


1 
Spatial or geographical differentiation refers to the number of 
fer of 7 F 
distinct, “spabially separated” (33, p. 770) places where work 


. a 5 a : 
is performed (9). We assume no vriority among the three dimensions 


of differentiation. 


A Formal Model , ; : 


We suggest that primary task operations will be related to 
formalization, horizontal differentiation, and vertical differen- 
tiation in the specific manner. illustrated in Figure 1. This 

, suggestion eminates from a synthesizing and ordering of particular 
¢ _ ‘(Insert Figure 1 about here) 
findings tn weverdl af the preceding empirical studies. 
n } The findings af-Wootard , orald and Mansfield, Aldrich, 
Hage and hives, and Mohr suggest that thére isa relationship 
Seaees technology and formalization: Woodward (43) found a 
curvilinear a ae between vecnidat sonplexity and the 


amount ‘of eres work produced in, gitbne tation with manufacturing. 


It reached its peak in ascenbly line or mass production. She atso 


bre 


the specification of duties and Pe raiee, delegation of ° 
aitchinntty and responsibility” Yor. dec1stonemaying.. These were 


greater in unit and process production firms. Hage and ‘Aiken ' 


foand that organizations wit ? wore routine work are more centralized 


eet Be ty a 


in decision making 


more formalized by the presence of rules 


ieee rs erererermne ey 


‘manuals and specificity, ot" (Shyde scriptions (12). 


VApaaR PIRI MAIAIAE A 
et apninl! 
Cia 


Contrary to the phat hes ofthe Pe tuay by Hickson, et al., (15) 


and Child and Mansfield (8) mang at) found association between 


ete 
Coe oor 


wi 
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Reehnpleey and formalizations. ¥iekson, et al ~ and Child and © 
Mansfield found that positive rei iationships between operations 
technology and structural variables became insignificant when the 


j f 
size of the organization was parvialled out except where they. 


were centered on the workflow. Aldrich found that technology as 


Pad 5 
workflow integration had a direct causal impact.on structyring of 
: ae 


activities. ; a 


Consequently, we hypothesize that Pty ae operations will 
ff 
be related to several variables of fem oN in specific and 
; ’ 


Gettngnie ways. Thoge organizations: hi more routine primary 

task urana tiers will evidence higher Davie of formalization than 
those GEganIeae tons with more non-routine primary task operations. 
Organizations with higher levels of formalization ‘will exhibit a 
higher precentage of teen weeks procedures and policies, a 
greater degree of written job descriptions and specifications, more 
clarity of the process by which 4 decisions are made, , and a greater 
emphasis upon the use of writter memoranda in accompaniment of 
official communications. Organizations with a greatef number of 
non-routine, intricate primary t2sk operat ions will ee the 
least. formalized with regard to rules and procedures and r 
Organizations with the lowest, levels - formalization will exhibit- 


a 


formalization only with begard to clarity in the process by which 


- 


sccietons are. jade. Pi a * 


+ 


Organizat ons vith more, routind primary task operations, vhoke 


with the fewest or oee most difverent routine operations will 


tions’ with a m ddle aes ae of Soutine operations. ° The higher 


levels of formalization will be evidenged by a greater number of © 
and Acvendencs on rules, procedurés, and written communications. 
With regard to structural differentiation, empirical findings 
(1, 14, 18, 42, » HS) suggest a positive relationship between 
operations technology and differentiation. Woodward (43) found 


a linear relationship between technical complexity and the length 


of the line of command (differentiation vertical) and eve She of 


control (differentiation horizontal) of the chief executive. She 
also found a curvilinear relationship between technical complexity 
‘and the number of skilled “‘wofkers, with skilled workers comprising 
. the largest group of all workers aneneye in unit and process 
production systems. Harvey's data support the findings Pre Woodward's 
study in that they: indicate a eiaiadis’ linear relationship between 
technica? s specificity and the punber of levels of authority 
(vertical differentiation) and the number of specialized work 
units (horizontal dirfersntiabion), He noted that change ‘in the 
more routine task units 460k the form of earth refinement rather 
’ than BimpLeeseab ton" (4, p< 256). 


AlaFicnts (1). use of an explicit causal model and me 
D\xcafiatjets of the anigings Aston Group (15) adta resulted in the ¥ 
finding of a causal impact of GRSRET SORE technology upon concen- 
tration of authority or vertical differentiation. Khandwalla (18) 
found: that when ‘organizations were grouped ey profitability that 
; the ee of operations technology on vertical integration and thé 
“use of- sophisticated controls -hecane, sizab #8 ‘and pervasive. 


a 
In ‘light. of. these rindings, we predict ‘that organizgtions with 


/nigher levels of. routine ee task amma fvidence = 


‘oe 


\ 
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Jf 


: : .* ; 
less horizontal differentiation than will organfzations with lower 


levels of routine operations. rganizations characterized by. 
higher levels of non-routine a ‘will desire, Bada horizontally 
differentiated structures than organizations with lower levels 
of fonsroulitine operations, “When comparing organizations with 
routine primary tea apenatiins ith weeanivations characterized 
by non-routine operations, the organizations with routine operations 
‘have less horizontal. differentiation than the organizations 


¢ 


“ eharacterized with non-routine operations. Also, organizations ° 
" gharacterized with higher levels of non-routine operations will 
have the most horizontally differentiated structures. There will ; 
. tend to be a positive linear relationship between non-routine 
primary task operations and horizental differentiation and a 
negatively linear relationship between noutine operations and . 
‘horizontal differentiation. The positive linear relationship ; / 
will .be higher than the negative:1inear relationship. : / 
As organizations increase ir horizontal differentiation new. 

vertical. differeritiation occurs to ‘provide necessary regulation 

and control of organization processes: (10). ‘We’ expect that: 
gpéantzations characterized by higher levels of routine primary 

task operations will have less vertically differentiated structures 
when": ‘compared with organizations mavang. lower’ levels of routine “ v5 og 
operat ions and with organizations having higher levels of non-routine 


‘primary tank operations. Organizations with Higher levels of 


non-routine operations, will exht cit greater vertical’ differentiation 


than organization with ‘eonparativeiy high 1évels of routine Brimary ; 


operat tons and organizations with Low levels of routine’ eperabitens 
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i. on . ba on™ eR, 


Comparisons of organizations with routine operations and thoseewith 

non-routine operations will disclose that organizations | th 

non-routine operations will have greater vertical differentiation. 

The most vertically RnED SE wer organizations will be those 

with the highest levels of non-routine operations. There will 

tend to be a positive iinear relationship between non-routine 

operat ions and vertical differentiation as: contrasted with: a 
negatively linear relationship between routine operations and ; 

vertical differentiation. Organizations characterized by routine ; 

primary task operations will exhibit a negatively linear yeepion=. 

_ stip between- -operations and structural differentiation; while 


organizations with non-routine operations will exhibit a positive r 


, linear relationship between operations and structural differentiation: 


ee 
This paper presagts a formal BynbhAses of the Literature 

relating operations technology to onpanisattotal nimucbune: The 
authors develop and present a refined definition of operations 
technology that will permit the eventual comparison of different 
organizational types. In 4 formal model’ rendering consistent the 
theoretical implications of SELENAny findings, the impact’ of . 
operations technology.on three dimensions of organizational — 
‘structure is conceptually illustrated. -It ‘is suggested that primary 


tasks. operations will he related to formalization, horizontal eee 


ac | 
ferentiation and vertical rn Omen enV, _ Operations technology” is, 


therefore, posed -as a pervasive and impoonnt concept in relation to, 


organizational structure. qe model stands as a series of empiricall 


"refutable propositions which must now be subjected to empirical test. 


‘ 


Figure 1 


. Theoretical Relationship Between , - by _ = 
Operations Technology and Dimensions 
of Organization Structure ae 


L 


VERTICAL 
DIFFERENTIATION 


“ _ PRIMARY TASK .. 
OPERATIONS 


am » * 


HORIZONTAL, 
DIFFERENTIATION: 
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